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Rinsing: Water Efficiency Practices

* |Install multiple rinse baths to improve rinse
efficiency and reduce waste consumption




Three-Stage Rinse Systems: (a) Parallel
Drag-out
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Three-Stage Rinse Systems: (b) Series With Outboard Arrangement
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Rinsing: Water Efficiency Practices
(cont.)

» Use agitated rinsing (air blower — not
compressed air), ultrasonics, pump
circulation, mechanical mixing




Rinsing: Water Efficiency
Practices
 Switch from continuous to on-demand

rinsing (install in-flow meters, control valves
and sensors)

2 __Sw_itch from once-through to closed-loop use

S

S

ESIvD i

‘parameters«(conductivity,
NC water

T N

T ki RS T __“IM:AT h‘- H -



Drag-out Reduction
Drag-out = Waste = $$$

- Operate bath formulations at a Al
minimum chemical concentrations '%
\

eratlng temperature to




Drag-out Reduction (cont,
« Withdraw pieces from the bath slowly

 Increase drip time

. Install dralnage boards between process




Drag-out Reduction (cont,

* Use high pressure low-flow spray or fog
rinsing nozzles to rinse excess solutions off

and into the process baths (can reduce rinse
water use up to 60% compared with counter-

current immersion rinsing)




Effect of Barrel Design
On Dragout Rate

(Barrel electroplating)

For small barrels (6°X12”) - 48% deduction in
dragout rate (mL/Ib of parts)

For large barrels (16°X36) — 44% reduction
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Tank Cleaning

« Use "dry clean-up” instead of hosing
down.

« Use spray washing/rinsing techniques




Cooling Towers
Water Efficiency Opportunities

COOLING TOWER S¥STEM
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COOLING TOWER Pump

C = CIRCULATING COOLING WiraTER

E = ExAPORATED WWATER

= WFIHDAGE or ORIFT LOSS
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____ Cooling Towers
1 Water Efficiency Opportunities

« Make sure cooling towers are appropriately
sized for the cooling load

» Use 2 speed or variable frequency drives on
ower fans




Cooling Towers
Water Efficiency Opportunities (cont.)

- Maximize the number of cycles that water is used
before bleed-off

+ Bleed off only the necessary amount of water

~Install flow meters on make-up and bleed-off lines
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Cooling Towers
Water Efficiency Opportunities (cont.)

 Install an automatic control to shut off the unit when
facility is unoccupied or to operate it concurrently

with chillers.

 Implement a sidestream filtration system to remove
sediment.
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Cooling Towers
Water Efficiency Opportunities (cont.)

* Replace chemical treatments with non-

chemical de-scaling and biological
treatments, using non- or less-toxic
alternatives when possible (e.g., ozonation)

~+ Reuse water from other areas in the facility
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VRTX Technology

water collides with tremendous
: kinetic energy and shear. At the
opposing water core of these streams, a region
streams created as of near total vacuum is created
they leave the which degasses the flow.
precision nozzles
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Option

Advantages

Disadvantages

Operational
Improvements

e Low capital cost.

e Low operating cost.

e Low maintenance
requirements.

Limited cycles of concentration.

Sulfuric acid

e Low capital cost.

Possible safety hazard.

efflc1ency

treatment e Low operating cost. e Possible damage to system if
e High cycles of overdosed.
concentration possible.
Sidestream e Reduced possibility of e Moderately high initial capital cost.
filtration fouling. e Limited effectiveness for solids
e Higher operating removal.
e Additional energy costs for pumping.




Once-Through
(Single Pass) Cooling

Cost-effective options for replacing existing
single pass systems:

« Connect equipment to a recirculating (close




Once-Through
(Single Pass) Cooling

« Split-system - use heat pumps with remote
air-cooled condensers

- Consider replacing water-cooled equipment
with air-cooled models
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Once-Thro
| ugh
(Single Pass) Cooling (cont.)

Water Efficiency Opportunities

* Properly in
" b
storage tarlkulate piping, chiller or
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Water Efficiency Opportunities (cont.):

 Add an automatic control to shut off
entire system when not in use




Discharges that can potentially be
reused:

» final rinses from tank cleaning
. cooler flush water fllter backwash




Practices where water may be
reused:

» first rinses in wash cycles
« filter backflush

 caustic dilution

 boiler makeup
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